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DETERMINING USEFULNESS OF A DATA
ALERT

CROSS-REFERENCE TO RELAT
APPLICATION

T
»

The present application claims priority from U.S. Provi-
sional Application Ser. No. 61/932,622 for “Determining

Usefulness of a Data Alert,” filed Jan. 28, 2014, which 1s
incorporated by reference herein 1n 1ts entirety.

TECHNICAL FIELD

The present document relates to mechanisms for setting
alerts to notily users of the satisfaction of certain trigger
conditions in the operational data of an enterprise.

DESCRIPTION OF THE RELATED ART

In the context of a software system, an alert 1s a trigger
condition that can be automatically monitored so that notifi-
cation can be provided to the user when the trigger condition
1s satisfied. The notification may be any form of output that
presents information to a user at a given time or in response to
satisfaction of a given trigger event, rather than output that 1s
presented immediately 1n response to a user request. Possible
forms of output may include emails, SMS messages, visual
cues, audible tones, combinations thereot, and the like.

Many existing systems allow users to configure alerts that
will notify them when some change takes place with regard to
stored data. Conventionally, when a user sets a data-driven
threshold or change-based alert, it may be challenging to
determine an appropriate threshold or change value for the
alert. Too low a threshold can result 1n information fatigue;
too high a threshold can result in important information and
events being missed. Often a user must be subscribed to an
alert for several 1terations before he or she can understand
what causes the alert to trigger and how frequently it triggers.
This makes the process of setting a useful alert relatively time
consuming.

SUMMARY

Various embodiments of the present disclosure provide the
user with an indication of how a proposed alert 1s likely to
function on the basis of prior operational data related to an
enterprise. The present disclosure may facilitate a determina-
tion of the usetulness of a data alert by examining the settings
and thresholds a user may set to trigger the proposed alert, and
then examining historical patterns of the data being alerted on
and historical events related to the data.

More specifically, prior to setting an alert, the user may
provide the proposed alert with a trigger that defines how the
proposed alert 1s triggered. The trigger condition may include
a metric, which may be a piece of data stored on a periodic
basis 1n the operational data. Further, the trigger condition
may include a threshold value and an operator such as greater
than the threshold, less than the threshold, equal to the thresh-
old, or other comparative value, such as standard deviations
from the norm. The threshold may be provided as text by the
user, selected on a data visualization such as a chart or graph,
or by other means.

The trigger condition may be compared with a database of
the operational data, relative to a period of time, to obtain
historical trigger data. The historical trigger data may indicate
how the proposed alert would have functioned 11 applied to
the operational data for the period of time, for example, by
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2

indicating how many times the alert would have been trig-
gered during the period of time.

The historical trigger data may be provided to a user. The
historical trigger data may be provided, for example, as text
and/or a data visualization displayed on a display screen. The
historical trigger data may be displayed as an activity indica-
tor proximate an alert entry module. The historical trigger
data may optionally include historical values for the metric.
Examples of historical trigger data may include, but are not
limited to:

How many times the alert would trigger.

How frequently 1t would trigger.

Whether 1t would trigger at all.

Whether the change shown would be meaningtul.

Historical values such as high, low, and mean.

The system may be able to simulate the value of any given
alert for the user. In at least one embodiment, the system may
present a reasonable default recent period of time for an alert,
but may also provide the ability for users to set this time
period themselves or to override the default suggestion.

The user may determine whether the historical trigger data
indicates that the proposed alert will perform as desired. Once
the desired proposed alert has been entered, the user may
provide 1nput to set the proposed alert as an actual alert.

Further details and vanations are described herein.

BRIEF DESCRIPTION OF THE DRAWINGS

The accompanying drawings, together with the descrip-
tion, illustrate several embodiments. One skilled 1n the art
will recognize that the particular embodiments illustrated in
the drawings are merely exemplary, and are not intended to
limit scope.

FIG. 1A 1s a block diagram depicting a hardware architec-
ture according to one embodiment.

FIG. 1B 1s a block diagram depicting a hardware architec-
ture in a client/server environment, according to one embodi-
ment.

FIGS. 2A to 2C are block diagrams depicting trigger con-
ditions of various alerts, according to selected embodiments.

FIG. 3 1s a block diagram depicting a system for setting
alerts, according to one embodiment.

FIG. 4 1s a flowchart depicting a method of setting alerts,
according to one embodiment.

FIG. 5 1s a screenshot depicting entry of a proposed alert
via text entry, and provision of historical trigger data, accord-
ing to one embodiment.

FIG. 6 1s a screenshot depicting entry of a different pro-
posed alert, and provision of historical trigger data, according
to the embodiment of FIG. 5.

FIG. 7 1s a screenshot depicting entry of a proposed alert
via text entry, and provision of historical trigger data, accord-
ing to another embodiment.

FIG. 8 1s a screenshot depicting entry of a proposed alert
via 1indication on a data visualization, and provision of his-
torical trigger data, according to another embodiment.

FIG. 9 1s a screenshot depicting a further step in the entry of
a proposed alert via indication on a data visualization, and
provision of historical trigger data, according to the embodi-
ment of FIG. 8.

FIG. 10 1s a screenshot depicting an additional step in the
entry ol a proposed alert via indication on a data visualization,
and provision of historical trigger data, according to the
embodiment of FIG. 8.

FIG. 11 1s a screenshot depicting entry of a proposed alert
via indication on a data visualization, and provision of his-
torical trigger data, according to another embodiment.
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FIG. 12 1s a screenshot depicting entry of a proposed alert
via indication on a data visualization, and provision of his-
torical trigger data, according to another embodiment.

FIG. 13 1s a table illustrating a portion of an aggregated
operational data set, according to one embodiment.

DETAILED DESCRIPTION OF TH
EMBODIMENTS

(L]

In at least one embodiment, the system and method
described herein facilitate the configuration of alerts regard-
ing the operation of an enterprise by providing the user with
historical trigger data that indicate how a proposed alert
would have functioned historically. Based on the historical
trigger data, the user may decide to set the proposed alert as an
alert, or modity 1t before setting it. Thus, the alert may have a
stronger likelithood of triggering at the appropriate frequency.

In this application, an “alert” 1s a trigger condition that, 1T
satisiied, will trigger transmission of notification to a user. A
“proposed alert” 1s a set of trigger conditions that have been
entered but have not yet been set as an actual alert. An “enter-
prise” 1s any entity that exists for the purpose accomplishing,
a one or more tasks or objectives, including but not limited to
for-profit entities, governmental bodies, and non-profit orga-
nizations. “Operational data” i1s any data indicative of the
operation of an enterprise. “Historical trigger data™ 1s data
that indicate how an alert or proposed alert would have func-
tioned 1f applied to the prior operation of an enterprise. A
“data visualization” 1s a graphical representation of data, such
as a chart, graph, table of summarized data, or the like.
System Architecture

According to various embodiments, the system can be
implemented on any electronic device equipped to recerve,
store, and present information. Such an electronic device may
be, for example, a desktop computer, laptop computer, smart-
phone, tablet computer, or the like.

Although the system 1s described herein 1n connection with
an implementation 1n a computer, one skilled in the art will
recognize that the techniques described herein can be 1mple-
mented 1n other contexts, and indeed 1n any suitable device
capable of receitving and/or processing user mput. Accord-
ingly, the following description 1s intended to illustrate vari-
ous embodiments by way of example, rather than to limait
scope.

Referring now to FIG. 1A, there 1s shown a block diagram
depicting a hardware architecture for practicing the described
system, according to one embodiment. Such an architecture
can be used, for example, for implementing the techniques of
the system 1n a computer or other device 101. Device 101 may
be any electronic device equipped to receive, store, and/or
present information, and to recerve user input 1n connect with
such information.

In at least one embodiment, device 101 has a number of
hardware components well known to those skilled in the art.
Input device 102 can be any element that receives input from
user 100, including, for example, a keyboard, mouse, stylus,
touch-sensitive screen (touchscreen), touchpad, trackball,
accelerometer, five-way switch, microphone, or the like.
Input can be provided via any suitable mode, including for
example, one or more of: pointing, tapping, typing, dragging,
and/or speech.

Data store 106 can be any magnetic, optical, or electronic
storage device for data in digital form; examples include flash
memory, magnetic hard drive, CD-ROM, DVD-ROM, or the
like. In at least one embodiment, data store 106 stores infor-
mation which may include one or more databases, referred to
collectively as a database 107, that can be utilized and/or
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displayed according to the techniques described below. In
another embodiment, database 107 can be stored elsewhere,
and retrieved by device 101 when needed for presentation to
user 100. Database 107 may include one or more data sets,
which may be used for a variety of purposes and may include
a wide variety of files, metadata, and/or other data. In at least
one embodiment, database 107 may include alerts 111 and
operational data 112.

Display screen 103 can be any element that graphically
displays information such as 1items from database 107 and/or
the results of steps performed on such items to provide infor-
mation useful to a user. Such output may include, for
example, raw data, data visualizations, navigational ele-
ments, queries requesting confirmation and/or parameters for
information 1dentification, display, or presentation, or the
like. In at least one embodiment where only some of the
desired output 1s presented at a time, a dynamic control, such
as a scrolling mechanism, may be available via mput device
102 to change which information 1s currently displayed, and/
or to alter the manner 1n which the information 1s displayed.

In at least one embodiment, the information displayed on
display screen 103 may include data 1n text and/or graphical
form. Such data may comprise visual cues, such as height,
distance, and/or area, to convey the value of each data entry.
In at least one embodiment, labels accompany data entries on
display screen 103, or can be displayed when user 100 taps on
or clicks on a data entry, or causes an onscreen cursor to hover
over a data entry.

Processor 104 can be a conventional microprocessor for
performing operations on data under the direction of soft-
ware, according to well-known techniques. Memory 105 can
be random-access memory, having a structure and architec-
ture as are known 1n the art, for use by processor 104 1n the
course of running software.

Data store 106 can be local or remote with respect to the
other components of device 101. In at least one embodiment,
device 101 1s configured to retrieve data from a remote data
storage device when needed. Such communication between
device 101 and other components can take place wirelessly,
by Ethernet connection, via a computing network such as the
Internet, via a cellular network, or by any other appropriate
means. This communication with other electronic devices 1s
provided as an example and 1s not necessary.

In at least one embodiment, data store 106 1s detachable 1n
he form of a CD-ROM, DVD, flash drive, USB hard drive, or

t
the like. Database 107 can be entered from a source outside of
d
d

evice 101 into a data store 106 that 1s detachable, and later
1splayed after the data store 106 1s connected to device 101.
In another embodiment, data store 106 1s fixed within device
101.

Referring now to FIG. 1B, there 1s shown a block diagram
depicting a hardware architecture 1n a client/server environ-
ment, according to one embodiment. Such an 1implementation
may use a “black box™ approach, whereby data storage and
processing are done completely independently from user
input/output. An example of such a client/server environment
1s a web-based implementation, wherein client device 108
runs a browser that provides a user interface for interacting
with web pages and/or other web-based resources from server
110. Items from the database 107, reports, and/or other data
derived from the database 107 can be presented as part of such
web pages and/or other web-based resources, using known
protocols and languages such as Hypertext Markup Language
(HTML), Java, JavaScript, and the like.

Client device 108 can be any electronic device incorporat-
ing the mput device 102 and/or display screen 103, such as a
desktop computer, laptop computer, personal digital assistant
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(PDA), cellular telephone, smartphone, music player, hand-
held computer, tablet computer, kiosk, game system, or the
like. Any suitable type of communications network 109, such
as the Internet, can be used as the mechanism for transmitting
data between client device 108 and server 110, according to
any suitable protocols and techniques. In addition to the Inter-
net, other examples include cellular telephone networks,
EDGE, 3G, 4G, long term evolution (LTE), Session Initiation
Protocol (SIP), Short Message Peer-to-Peer protocol
(SMPP), SS7, Wi-F1, Bluetooth, ZigBee, Hypertext Transfer
Protocol (HTTP), Secure Hypertext Transfer Protocol (SH-
TTP), Transmission Control Protocol/Internet Protocol
(TCP/IP), and/or the like, and/or any combination thereof. In
at least one embodiment, client device 108 transmits requests
for data via communications network 109, and receives
responses from server 110 containing the requested data.

In this implementation, server 110 1s responsible for data
storage and processing, and incorporates data store 106 for
storing database 107. Server 110 may include additional com-
ponents as needed for retrieving data and/or database 107
from data store 106 1n response to requests from client device
108.

In at least one embodiment, data store 106 may be orga-
nized into one or more well-ordered data sets, with one or
more data entries 1n each set. Data store 106, however, can
have any suitable structure. Accordingly, the particular orga-
nization of data store 106 need not resemble the form 1n which
information from data store 106 1s displayed to user 100. In at
least one embodiment, an identifying label 1s also stored
along with each data entry, to be displayed along with each
data entry.

In at least one embodiment, database 107 1s organized 1n a
f1le system within data store 106. Appropriate indexing can be
provided to associate particular documents with particular
quantitative data elements, reports, other documents, and/or
the like. Database 107 may include any of a wide variety of
data structures known 1n the database arts. As in FIG. 1A,
database 107 may include one or more data sets, which may
include alerts 111, operational data 112, and/or other data
(not shown).

Alerts 111 and/or operational data 112 can be retrieved
from the data store 106, or from any other source. Data store
106 may be client-based and/or server-based. In at least one
embodiment, input device 102 1s configured to receive data
entries from user 100, to be added to data store 106. User 100
may provide such data entries via the hardware and software
components described above according to means that are well
known to those skilled in the art. Server 110 may be con-
nected to several client devices 108 that are used by various
individuals of the enterprise, and may thus store alerts 111
and/or operational data 112 from multiple users and/or mul-
tiple client devices 108. Alerts 111 and/or operational data
112 may be used to generate notifications to the user 100,
which may be transmitted via the display screen 103 and/or
one or more other output devices.

Display screen 103 can be any element that graphically
displays information such as items from database 107 and/or
the results of steps performed on such 1tems to provide infor-
mation useful to a user. Such output may include, for
example, raw data, data visualizations, navigational ele-
ments, queries requesting confirmation and/or parameters for
information identification, display, or presentation, or the
like. In at least one embodiment where only some of the
desired output 1s presented at a time, a dynamic control, such
as a scrolling mechanism, may be available via mput device
102 to change which information 1s currently displayed, and/
or to alter the manner 1n which the information 1s displayed.
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In at least one embodiment, the information displayed on
display screen 103 may include data in text and/or graphical
form. Such data may comprise visual cues, such as height,
distance, and/or area, to convey the value of each data entry.
In at least one embodiment, labels accompany data entries on
display screen 103, or can be displayed when user 100 taps on
or clicks on a data entry, or causes an onscreen cursor to hover
over a data entry.

Processor 104 can be a conventional microprocessor for
use 1n an electronic device to perform operations on data
under the direction of software, according to well-known
techniques. Memory 105 can be random-access memory,
having a structure and architecture as are known in the art, for
use by processor 104 in the course of running software.

In one embodiment, the system can be implemented as
soltware written 1n any suitable computer programming lan-
guage, whether 1n a standalone or client/server architecture.
Alternatively, 1t may be implemented and/or embedded in
hardware.

Alert Structure

In general, the data stored within data store 106 of F1IG. 1A
or FIG. 1B may include one or more pieces of data, each of
which may be of any desired length and format. Thus, each
piece of data may be a character string, integer, tloating point
number, or any other type of data, and may thus represent any
information such as names, times, dates, currency amounts,
percentages, fractions, physical dimensions, or any other data
that may desirably be stored in a computer. As mentioned
previously, data store 106 may include alerts 111, operational
data 112, and/or other data (not shown).

Referring to FIG. 2A, a block diagram depicts the structure
of an alert 200, which 1s shown by way of example according
to one embodiment. The alert 200 may have a set of trigger
conditions 210 which, when satisfied, will trigger transmis-
s1ion ol a notification to the user 100. The trigger condition
210 of FIG. 2A 15 shown as menu selections and/or text entry
boxes as may be present 1n a user interface; however, in
alternative embodiments, they may be entered via manipula-
tion of data visualizations, widgets, or via other user input
methods.

In the exemplary embodiment of FIG. 2A, the trigger con-
dition 210 may include a metric 212, which 1s the 1tem to be
measured as a basis of the alert 200. The metric 212 may be
selected, for example, through the use of a dropdown menu
accessible via an arrow 214. The dropdown menu may show
a list of the metrics 212 stored in the operational data 112.
Thus, the user 100 may click or tap the arrow 214 to reveal the
dropdown menu and select the desired metric on which the
alert 200 1s to be based.

The trigger condition 210 may also include an operator 216
and a threshold 218. The operator 216 may be the type of
comparison to be performed between the threshold 218 and
the metric 212. Thus, the trigger condition 210 may be satis-
fied when the metric 212 meets the condition specified by the
operator 216, relative to the threshold 218.

Like the metric 212, the operator 216 may be displayed
alongside an arrow 214 that can be clicked or tapped by a user
to display a dropdown menu listing the various operators that
are available for use 1n alerts. For a threshold 218 1n the form
of a number, such operators may include, but are not limited
to, greater than, less than, and equal to. Other operators may
be used with different threshold types, as will be shown and
described in connection with other embodiments.

The alert 200 may further include a date grain 220 and a
date range 222. The date grain 220 may indicate the period of
time over which the metric 212 1s to be measured to determine
whether the trigger condition 210 1s satisfied. The date range
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222 may be the dates over which the trigger condition 210 1s
to be applied. Thus, 1n the example of FIG. 2A, the trigger
condition 210 may be satisfied i1 the total revenue 1n a day 1s
greater than $1,000,000, any time within the last thirty days.
The date grain 220 and the date range may be user-adjustable,
or may not be adjustable.

When the trigger condition 210 is satisfied, notification
may be transmitted to the user 100 1n a variety of ways. Such
ways may include, but are not limited to, e-mails, nstant
messages, text messages, auditory signals, speech, graphical
displays, and/or messages from within various computer pro-
grams. According to one embodiment, the alert 200 may
specily the manner(s) in which the notification 1s to be trans-
mitted to the user 100. This notification method may be user-
selectable via various menus (not shown), radio buttons (not
shown), and/or other user interface elements (not shown).

Referring to FI1G. 2B, a block diagram depicts the structure
of an alert 230, which 1s shown by way of example according
to another embodiment. The alert 230 may have a set of
trigger conditions 240 which, when satisfied, will trigger
transmission ol a notification to the user 100. The trigger
condition 240 of FIG. 2B 1s shown as menu selections and/or
text entry boxes as may be present 1n a user interface; how-
ever, 1 alternative embodiments, they may be entered via
manipulation of data visualizations, widgets, or via other user
input methods.

As 1n the alert 200 of FIG. 2 A, the trigger condition 240 of
the alert 230 of FIG. 2B may have a metric 242, an operator
246, a date grain 250, and a date range 252. The operator 246
may be “breaks a record high.” This requires comparison to,
not a single numerical threshold, but rather, to a threshold in
the form of the highest previous total revenue. Thus, a blank
ficld 248 may be used for the threshold of the trigger condi-
tion 240, because no user iput 1s required for the threshold.
The threshold already exists 1n the data to be compared.

Per the date grain 2350, the revenue to be assessed 1s, again,
daily revenue. In alternative embodiments, any date grain
may be used, including but not limited to seconds, minutes,
hours, work days, weeks, months, and years.

However, per the date range 2352, rather than reviewing a
period of thirty days as 1n the trigger condition 210 of FIG.
2 A, total daily revenue for each day of the current quarter 1s
reviewed. Notably, while the date range 222 of FIG. 2A 1s a
rolling time period that remains the same size (thirty days)
regardless of the date, the date range 252 1s a definite begin-
ning date (the first date of the current quarter), and will grow
longer as the current quarter progresses, until the end of the
quarter 1s reached.

Referring to FI1G. 2C, a block diagram depicts the structure
of an alert 260, which 1s shown by way of example according
to another embodiment. The alert 260 may have a set of
trigger conditions 270 which, when satisfied, will trigger
transmission ol a notification to the user 100. The trigger
condition 270 of FIG. 2C 1s shown as menu selections and/or
text entry boxes as may be present 1n a user interface; how-
ever, 1n alternative embodiments, they may be entered via
manipulation of data visualizations, widgets, or via other user
input methods.

As inthe alert 200 of FI1G. 2A and the alert 230 of FIG. 2B,
the trigger condition 270 ofthe alert 260 of FIG. 2C may have
a metric 272, an operator 276, a date grain 250, and a date
range 252. The metric 272 may be the “top selling person,”
and the operator 246 may be “changes.” As 1n the alert 230 of
FIG. 2B, this requires comparison to, not a single numerical
threshold, but rather, to values that are tracked and stored by
the system. For example, the top selling person may be
recorded each day as a character string. When a new top
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selling person 1s entered, the trigger condition 270 may be
satisfied, and the alert 260 may be triggered. In other embodi-
ments, sales revenue, sales units, or other metrics may be
tracked for various individuals, and the system may automati-
cally determine which individual has the highest sales 1n any
given day. Again, when the identity of this individual
changes, the alert 260 may be triggered. As 1n the trigger
condition 240 of FIG. 2B, a blank field 278 may be used for
the threshold of the trigger condition 270, because no user
input 1s required for the threshold. The threshold already
ex1sts 1n the data to be compared.

As 1n FIG. 2A and FIG. 2B, the alert 260 may have a date
grain 280, which may be daily. The alert 260 may also have a
date range 282, which may be the entire history, 1.¢., all dates
for which the operational data 112 needed to determine the
top selling person exists.

FIGS. 2A, 2B, and 2C are merely exemplary. Those of skill
in the art will recognize that alerts may be generated using a
wide variety of metrics, operators, and thresholds (whether
user-defined or found in recorded date), aside from those
shown and described in these exemplary embodiments.
Automatic Provision of Historical Trigger Data

Alerts may be implemented in a variety of ways. According
to some embodiments, alerts may be implemented on enter-
prise management software that performs multiple functions.
For example, such software may facilitate communications
among employees of an enterprise, performance tracking
through the use of key performance indicators or other tools,
and/or the like. Thus, the setting alerts and/or recerving noti-
fication may be carried out 1n conjunction with other activities
that can be performed on the software platform. Alternatively,
alerts may be carried out through the use of more specialized
soltware that only provides the alert and/or notification func-
tionality. In either case, the methods set forth herein may be
performed with the aid of a computing system, such as the

device 101 of FIG. 1A and/or the client device 108 and/or
server 110 of FIG. 1B.

Referring to FIG. 3, a block diagram 1llustrates a system
300 according to one embodiment. The system 300 may be
designed to facilitate alert setting by automatically providing
historical trigger data that indicates how a proposed alert
would have functioned 1f applied to the operational data 112
previously generated for the enterprise. As mdicated previ-
ously, alert functionality may be carried out 1n a system that
performs other functions pertinent to the management of an
enterprise. However, only the architecture pertinent to alerts
1s shown 1n FIG. 3.

As shown, the system 300 may have an alert history mod-
ule 310 and an alert setting module 320. In general, the alert
history module 310 may provide the historical trigger data
referenced above, and the alert setting module 320 may be
used to set the alert when it has been properly formulated.

More specifically, the user may provide a proposed alert
330, for example via the input device 102. The proposed alert

330 may be structured, for example, 1n a manner similar to
that of the alert 200 of FIG. 2 A, the alert 230 of FIG. 2, and/or

the alert 260 of FIG. 2C. The proposed alert 330 may be
received via text entry, manipulation of a data visualization,
or through other methods, as will be set forth 1n greater detail
subsequently.

The alert history module 310 may receive the proposed
alert 330, and may query the database 107 to determine how
the proposed alert 330 would have functioned 11 applied to the
operational data 112. This information may be presented to
the user 100 as historical trigger data 370. The operational
data 112 may include various data structures that may facili-
tate and/or expedite this comparison. For example, the opera-
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tional data 112 may include one or more data visualizations
340, one or more aggregated operational data sets 350, and/or
one or more data differentials 360. These will be described 1n
greater detail below.

The data visualizations 340 may include any graphical
representations of the data of the operational data 112, such as
charts, graphs, and the like. The data visualizations 340 may
be viewed by the user 100 1n order to facilitate entry of the
proposed alert 330. Additionally or alternatively, the data

visualizations 340 may be used as part of the historical trigger
data 370.

Each of the aggregated operational data sets 350 may
include the operational data 112, or a subset of the operational
data 112, organized according to various schemas. In some
examples, each of the aggregated operational data sets 350
may be organized according to the date grain that will be used
tor the proposed alert 330 (or 11 the date grain 1s adjustable 1n
the proposed alert 330, the most likely date grain to be used).
Thus, for example, the operational data sets 350 may each
have data broken down by date, with individual days listed
separately to facilitate calculations based on a “daily” date
grain.

The aggregated operational data sets 350 may each include
a subset of the operational data 112, if desired. Thus, the alert
200 of FIG. 2A, for which the metric 212 1s “total revenue,”
may only require that the alert history module 310 reference
the one or more aggregated operational data sets 350 that
include “total revenue,” broken down by date. This may expe-
dite the data transter processes and/or calculations required to
obtain the historical trigger data 370 because only a subset of
the operational data 112 may need to be retrieved and/or
compared.

Each of the aggregated operational data sets 350 may
optionally be stored in multiple versions in the operational
data 112. Thus, for example, one aggregated operational data
set 350 may store only current data, such as the “top selling
person,” as referenced 1n the metric 272 of FIG. 2C. Since this
data may change from one time period to the next, multiple
versions of such an aggregated operational data set 350 may
be stored 1n the operational data112. A new version of such an
aggregated operational data set 350 may be stored periodi-
cally, without overwriting the previous version. Thus, any
given aggregated operational data set 350 may include a first
version 352 and, optionally, one or more additional versions
up to an nth version 354. In the case of the aggregated opera-
tional data sets 350 for the “top selling person,” any two
adjacent versions of the aggregated operational data set may
be compared with each other to determine how many times
the trigger condition 270 of the alert 260 of FIG. 2C would
have been satisfied over a specified period of time (such as the
date range 282 of FIG. 2C).

The data differentials 360 may include comparisons of
various data that can be referenced to facilitate the calcula-
tions needed to obtain the historical trigger data 370. For
example, some alerts may be based on the change of a metric
from one time period to another. More specifically, an alert
may be triggered when the sales from one day to the next
change by more than a predetermined amount. In order to
expedite determination of how many times such an alert
would have been triggered over a given time period, it may be
advantageous to record data differentials 360 that include the
change 1n daily sales between each day and the previous day.
Then, 1 order to obtain the historical trigger data 370, sub-
tractions need not be carried out. Rather, the change in daily
sales, stored previously in the data differentials 360, may
simply be compared with the threshold for each day.
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In alternative embodiments, the data visualizations 340,
aggregated operational data sets 350, and/or the data differ-
entials 360 may be generated on-the-tly based on the opera-
tional data 112, as 1t exists in raw form. However, generation
of these clements may be somewhat time-consuming,
depending on the scope of the operational data 112. Accord-
ingly, generating them prior to receipt of the proposed alert
330 from the user 100 may help to minimize the amount of
time the user 100 has to wait between entry of the proposed
alert 330 and provision, to the user 100, of the historical
trigger data 370. The system 300 may be customizable to
determine whether the data visualizations 340, the aggregated
operational data sets 350, and/or the data differentials 360 are
generated before they are needed by the user 100, and 1f so,
which of each are generated and stored 1n the operational data
112.

After the alert history module 310 has compared the pro-
posed alert 330 with the operational data 112, the historical
trigger data 370 may be obtained and provided to the user 100.
This may be done, for example, by displaying text and/or one
or more data visualizations on the display screen 103. The
historical trigger data 370 may provide various data, such as:

Whether the proposed alert 330 would have been triggered
within the applicable date range;

How many times, within the applicable date range, the
proposed alert 330 would have been triggered;

The frequency at which the proposed alert 330 would have
been triggered within the applicable date range (for
example, how many times per month);

The significance of triggering o the proposed alert 330 (for
example, by assuming that an alert that would be trig-
gered more frequently would be less significant than an
alert that triggers more rarely); and

Historical values and/or statistics of the metric of the pro-
posed alert 330 (for example, high, low, mean, median,
standard deviation, and the like).

After the user 100 has had the opportunity to review the
historical trigger data 370, he or she may desire to set the
proposed alert 330 as an alert 1n the system 300, or to mak
changes to the proposed alert 330 before the corresponding
alert 1s set. Once the proposed alert 330 1s ready to be set as an
alert 1n the system 300, the user 100 may provide an alert
confirmation 380.

The alert confirmation 380 may be received by the alert
setting module 320. The alert setting module 320 may store a
new alert 1n the alerts 111 of the database 107. The new alert
may have the trigger condition and/or other parameters of the
proposed alert 330. The system 300 may provide notifications
to the user 100 on the basis of the alerts 111; accordingly, the
new alert may also be used to transmit a notification to the
user 100 when the trigger condition of the new alert has been
satisfied.

Referring to FIG. 4, a flowchart diagram 1llustrates a
method 400 of setting an alert according to one embodiment.
The method 400 may be carried out through the use of a
system such as the system 300 of FIG. 3, as will be described
by way of example below. Additionally or alternatively, other
systems may be used to carry out the method 400. Further, a
system such as the system 300 of FIG. 3 may be used to carry
out other methods besides the method 400 of FIG. 4.

As shown, the method 400 may start 410 with a step 420 1n
which the operational data 112 1s recorded. This may be done
automatically or manually, by various individuals of the
enterprise. The operational data 112 may be stored 1n the
database 107 in the data store 106, as indicated previously.

The method 400 may proceed to a step 425 in which the one
or more data visualizations 340 are generated, a step 430 1n
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which the aggregated operational data set 350 are generated,
and a step 435 1n which the data differentials are generated. As
mentioned previously, performance of the step 425, the step
430, and/or the step 435 may be optional; any of these steps,
if desired, may be replaced with calculations and/or data
manipulations performed on-the-tly after the proposed alert
330 1s received.

The method 400 may proceed to a query 440 1n which a
determination 1s made as to whether a proposed alert 330 has
been recerved. If the proposed alert 330 has not been recerved,
the steps 420, 425, 430, and 435 may be repeated until a
proposed alert 330 1s recerved. Thus, the operational data 112
may be continuously updated until the proposed alert 330 1s
received. This updating process may optionally entail updat-
ing the one or more data visualizations 340, the one or more
aggregated operational data set 350, and/or the one or more
data differentials 360.

Pursuant to the query 440, 11 a determination 1s made that
the proposed alert 330 has been received, the method 400 may
proceed to a step 445 in which the proposed alert 330 1s
compared with the operational data 112. This may be done as
set forth 1n the description of FIG. 3. Thus, the step 445 may
entall comparison of the proposed alert 330 with the data
visualization 340, the aggregated operational data set 350,
and/or the data differential 360, as applicable. This compari-
son may vield the historical trigger data 370, as described
previously.

The method 400 may proceed to a step 450 1n which the
historical trigger data 370 are provided to the user 100. As
indicated previously, this may entail display of text and or
data visualizations on the display screen 103 of the device 101
and/or the client device 108.

In a query 455, a determination may be made as to whether
the proposed alert 330 1s to be set as an alert in the system 300.
For example, the user 100 may make a selection to confirm a
proposed alert 330 to setthe proposed alert 330 asan alert 111
to be stored 1n the database 107 and used to provide notifica-
tion per the trigger condition of the alert 111.

If no such confirmation 1s received, the method 400 may
return to the query 440, 1n which a determination 1s made as
to whether a proposed alert 330 has been received. If no
proposed alert 330 1s received, the method 400 may return to
the step 420, 1n which operational data 112 1s recorded by
updating the operational data 112 previously recorded.

Pursuant to the query 440, 1f the proposed alert 330 has
been received, this proposed alert 330 may be a revised ver-
s10n of the one previously entered. The system 300 may again
compare the proposed alert 330, 1n 1ts revised form, with the
operational data 112 to obtain the historical trigger data 370
tor the proposed alert 330, and provide the resulting historical
trigger data 370 to the user 100.

Once the user 100 confirms an intention to set a proposed
alert 330 as an alert 111, pursuant to the query 4335, the
method 400 may proceed to a step 460 1n which the alert 111
1s set. The alert 111 may then be periodically compared with
the operational data 112 1n a manner similar to the compari-
son performed with the proposed alert 330 1n the step 445.

The system 300 may, 1n a step 465, detect that the trigger
condition of the alert 111 have been satisfied. In response, the
method 400 may proceed to a step 465 1n which notification of
triggering of the alert 111 1s transmitted to the user 100. As
indicated previously, this may be done 1n a varniety of ways,
which may optionally be user-configurable. The method 400
may then end 490.

The method 400 of FIG. 4 1s only one of many methods
included within the scope of the present disclosure. Several
examples will be presented in FIGS. 5-12, as follows. FIGS.
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5-12 1illustrate various user interfaces, methods, and alert
structures, which are merely exemplary.

EXAMPLES

Referring to FIG. 5, a screenshot 500 illustrates entry of a
proposed alert 330 via text entry, and provision of historical
trigger data 370, according to one embodiment. The screen-
shot 500 illustrates software that may be used to facilitate
multiple aspects of the management of an enterprise. As
shown, the screenshot 500 may include an alert entry section
510, an activity indicator 520, an organizational alert listing
530, an organizational activity listing 540, and an 1individual
alert summary 550.

The alert entry section 310 may be used by the user 100 to
enter the proposed alert 330 via text entry. The alert entry
section 510 may have a format similar to that of the alert 200
of FIG. 2A, the alert 230 of FIG. 2B, and the alert 260 of FIG.
2C. Thus, the alert entry section 510 may have a metric 560,
an operator 562, and a threshold 564, which may be entered
by the user through the use of dropdown menus and/or text
entry, as appropriate. More specifically, arrows 566 adjacent
to the metric 560 and the operator 562 may enable the metric
560 and the operator 562 to be selected from dropdown
menus. The threshold 564 may be entered via text entry.

Optionally, the proposed alert 330 in FIG. 5 may also
include a condition selection 568, which may be used to allow
the user to select different options, such as transmission of a
notification 11 the trigger condition 1s satisfied, and transmis-
s10n of a notification if the trigger condition 1s not satisfied. In
FIG. 5, the condition selection 568 1s set to transmit notifica-
tion 1f the trigger condition 1s satisfied.

In the example of FIG. 5, the metric 560 1s “30-Day Aver-
age’ (as applied to account balance), the operator 562 1s “falls
below,” and the threshold 564 1s “4,800,000.” Thus, the pro-
posed alert 330 entered 1n the alert entry section 510 will
notily the user 100 1f the 30-day average account balance of
the enterprise’s account falls below $4,800,000.

A Tollow alert button 570 may be displayed, and may be
selected by the user 100, for example, by clicking or tapping,
to apply the proposed alert 330 to the user 100 by causing the
user 100 to “follow™ an alert 111, already 1nexistence, that 1s
identical to the proposed alert 330.

The activity indicator 520 may provide the historical trig-
ger data 370 to the user 100 by indicating that the proposed
alert 330 would have been triggered seven times within the
last minety days. This may help the user 100 to determine
whether the proposed alert 330 1s appropnately tuned. As
shown, the activity indicator 520 may include a data visual-
ization 1n the form of a trigger log 380, which graphically
indicates when the proposed alert 330 would have been trig-
gered within the past 90 days. Further, the activity indicator
520 may include text 522 that indicates the number of times
the proposed alert 330 would have been triggered within the
past 90 days. A historical value section 584 may provide
additional helptul information regarding the historical values
ol the metric 560.

The organizational alert listing 530 may list alerts created
and/or followed by others within the enterprise. The organi-
zational alert listing 530 may have options for the user 100 to
follow alerts 111 created and/or followed by other users so
that the user 100 will also receive notification when those
alerts 111 are triggered. Accordingly, the user 100 may easily
set an alert 111 without entering a proposed alert 330 at all;
the user 100 may simply browse the alerts 111 being followed
by others in the enterprise and select to follow any that are
satisfactory for his or her own imnformational needs.
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The organizational activity listing 540 may list various
activities within the enterprise. Some of these items may be
KPI’s (key performance indicators) being followed by the
user, comments made by others at the enterprise, news perti-
nent to the enterprise, or the like.

The individual alert summary 550 may include a summary
of alerts set by and/or followed by the user 100. As shown, the
individual alert summary 550 may indicate how many alerts
tor the user 100 have been triggered recently, and how many
alerts for the user 100 are close to triggering.

In some embodiments, the information 1n the activity indi-
cator 520, the organizational alert listing 530, the organiza-
tional activity listing 540, and/or the individual alert sum-
mary 550 may include links so that the user 100 can select a
pertinent piece ol information to bring up additional informa-
tion. For example, clicking on one of the alerts 111 shown 1n
the organizational alert listing 330 may cause a more detailed
description of the alert 111 to be displayed.

In at least one embodiment, the follow alert button 570 may
only be active when the proposed alert 330 entered by the user
100 matches an alert 111 that has already been set. For
example, the second alert 111 1n the organizational alert list-
ing 530 reads “Alert me 1f 30-day Average value of Cash
balance falls below $4,800,000.” This 1s identical to the pro-
posed alert 330. Thus, the user 100 need not set a new alert. It
may be advantageous for the user 100 to see other users that
are also following the alert 111 1n which he or he 1s interested.
Further, preventing duplicative alerts 111 may help reduce the
storage and/or processing loads on the system 300. Hence, the
follow alert button 570 may replace a button that ordinarily
permits the user 100 to set a new alert, but only when the
proposed alert 330 1s identical to one of the alert 111 that has
already been set within the system 300.

Referring to FIG. 6, a screenshot 600 depicts entry of a
different proposed alert 330, and provision of historical trig-
ger data 370, according to the embodiment of FIG. 5. In FIG.
6, the threshold 564 has been adjusted to $4,975,000. This
proposed alert 330 1s no longer 1dentical to the alert 111 1n the
organizational alert listing 530 regarding cash balances;
accordingly, the follow alert button 570 has been changed to
a save alert button 670 that can be activated to save the
proposed alert 330 as an alert 111 distinct from those in the
organizational alert listing 530.

In some embodiments, the proposed alert 330 may not need
to be 1dentical to an alert 111 in order for the user 100 to be
offered the option to follow the alert 111 rather than setting
the proposed alert 330 as a new and separate alert 111. For
example, various algorithms may be applied to the proposed
alert 330 to determine whether 1t 1s close enough to an alert
111 to offer the user 100 the option to follow the existing alert
111. For example, 1f the metric 560 and the operator 562 of the
proposed alert 330 are 1dentical to those of an existing alert
111, the system 300 may determine whether the threshold 564
tor the proposed alert 330 1s within 5% (1.e., within the range
ol 5% under to 5% over) the threshold 564 of the existing alert
111. If the threshold 564 of the proposed alert 330 falls within
this range, but 1s not i1dentical to the threshold 564 of the
existing alert, the user 100 may be offered both options, 1.e.,
the option to follow the existing alert 111 and the option to Set
the proposed alert 330 as a new alert 111.

As also shown 1n FIG. 6, the activity indicator 520 now
indicates that the proposed alert 330 would have been trig-
gered forty-two times within the past ninety days. This 1s
because the threshold 564 1s more liberal than 1n the proposed
alert 330 entered in FIG. 5.

Referring to FIG. 7, a screenshot 700 depicts entry of a
proposed alert 330 via text entry, and provision of historical
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trigger data 370, according to another embodiment. As
shown, the alert entry section 510 of the screenshot 700 may
have a proposed alert 330 with a different format than those of
FIGS. 5 and 6.

More specifically, the proposed alert 330 of FIG. 7 may be
a compound alert, with multiple trigger conditions that all
have to be satisfied 1n order for the alert to be triggered. Thus,
the proposed alert 330 of FIG. 7 may have a metric 560, an
operator 362, and a threshold 564. These may be similar to
previous embodiments, except that the threshold 564 may
have an arrow 566 that permits 1t to be selected from a drop-
down menu rather than via entry of text. The metric 560 may
be “account name,” the operator 562 may be “equals,” and the
threshold 564 may be “Zillow, Inc.” Thus, this first portion of
the proposed alert 330 may be satisfied 11 the account 1s for
Zillow, Inc.

Further, the proposed alert 330 of FIG. 7 may have a second
portion with a second metric 760, a second operator 762, and
a second threshold 764. The second metric 760 may be “close
date,” the second operator 762 may be “falls below,” and the

764 may be 9/1/2012. Thus, this portion of

second threshold
the proposed alert 330 may be satisfied 11 the account was
closed prior to 9/1/2012. Inclusion of this second portion with
the first portion may indicate that the account 1n question 1s
the one specified 1n the first portion (i.e., Zillow, Inc.). Thus,
the proposed alert 330 may be satisfied only if an account for
Zillow, Inc. has been closed prior to 9/1/2012.

The activity indicator 520 indicates that this alert has never
been triggered within the past ninety days. Such compound
alerts may be beneficial for setting alerts based on more
specific sets of circumstances. In alternative embodiments,
various operators may be applied between portions of an
alert; for example, a proposed alert 330 may be satisfied 1f
either a first portion or a second portion of the proposed alert
330 has been satisfied, rather than requiring satisfaction of
both portions to trigger the proposed alert 330. Various but-
tons, widgets, and/or other user interface items may be used to
tacilitate the entry of compound alerts.

Referring to FIG. 8, a screenshot 800 depicts entry of a
proposed alert 330 via indication on a data visualization 805,
and provision of historical trigger data 370, according to
another embodiment. More specifically, the data visualiza-
tion 805 may be a bar graph regarding customer 1ssues, with
a first bar 810 representing open 1ssues, a second bar 820
representing resolved 1ssues, and a third bar 830 representing
closed 1ssues. Rather than entering text and/or making a
selection from a menu as 1 FIGS. 5, 6, and 7, FIG. 8 may
allow the user 100 to enter a proposed alert 330 directly on the
data visualization 803.

A threshold indicator 840 may be applied to the data visu-
alization 805 1n the form of a horizontal line. The threshold
indicator 840 may be positioned with the aid of a pointer 850,
which may be moved via motion of a mouse, finger, or other
input device 102. The proposed alert 330 1s shown 1n the form
of a current alert section 860, which indicates that the pro-
posed alert 330 will trigger notification of the user 100 when
the number of closed customer 1ssues represented by the third
bar 830 exceeds 20 (the position at which the threshold indi-
cator 840 currently resides). The threshold indicator 840 may
be moved vertically to change the threshold of the proposed
alert 330 to a number greater or less than 20. Additionally or
alternatively, the threshold indicator 840 may be moved hori-
zontally to change the metric of the proposed alert 330 to
instead compare the threshold with a different quantity, such
as the number of open customer 1ssues represented by the first
bar 810, or the number of resolved customer 1ssues repre-
sented by the second bar 820.
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If desired, the operator of the proposed alert 330 may be
automatically set based on the context. For example, placing
the threshold indicator 840 above the top of the third bar 830

may cause the proposed alert 330 to have a “higher than”
operator. On the other hand, placing the threshold indicator
840 below the top of the third bar 830 may cause the proposed
alert 330 to have a “lower than” operator. Placing the thresh-
old indicator 840 at the top of the third bar 830 may cause the
proposed alert 330 to have an “equals™ operator. Alterna-

tively, the operator of the proposed alert 330 may be user-
selected, as shown 1n FIG. 9.

The historical trigger data 370 may be provided in the form
of a trigger indicator 870, which indicates that the proposed
alert 330 would have been triggered six times within the last
thirty days. The trigger indicator 870 may update 1n real-time
as the threshold indicator 840 1s moved by the user. This may
tacilitate rapid selection of the appropriate threshold for the
new alert 111 to be set by the user 100.

Referring to FIG. 9, a screenshot 900 depicts a further step
in the entry of a proposed alert 330 via indication on the data
visualization 805, and provision of historical trigger data 370,
according to the embodiment of FIG. 8. More specifically, in
FIG. 9, an operator window 910 may be displayed, for
example, in response to a change 1n the position of the thresh-
old indicator 840.

The operator window 910 may display multiple operators
that the user 100 can select from to formulate the different
proposed alert 330. The options in the operator window 910
shown 1n FIG. 9 are “higher than,” “lower than,” and *“equal
t0.”

Referring to FIG. 10, a screenshot 1000 depicts an addi-
tional step 1n the entry of a proposed alert 330 via indication
on the data visualization 805, and provision of historical
trigger data 370, according to the embodiment of FIG. 8. As
shown, the user 100 may click and drag the threshold indica-
tor 840 with the pointer 850, and move the threshold indicator
840 vertically from 20 to 19.

This may cause the current alert section 860 to reflect that
the different proposed alert 330 now has a threshold of 19.
The trigger indicator 870 may also update to indicate that this
new proposed alert 330 would have been triggered seven
times within the past thirty days. Thus, the user 100 may
casily tune the different proposed alert 330 to obtain the
desired trigger frequency.

Referring to FIG. 11, a screenshot 1100 depicts entry of a
proposed alert 330 viaindication on a data visualization 1105,
and provision of historical trigger data 370, according to
another embodiment. The data visualization 1103 may be a
histogram indicating the number of visits to a related group of

web sites. The data visualization 1105 may have a first bar
1110, a second bar 1112, a third bar 1114, a fourth bar 1116,

a fifth bar 1118, a sixth bar 1120, and a seventh bar 1122.

As shown, the different proposed alert 330 may be set to
trigger when any of the bars 1110, 1112, 1114, 1116, 1118,
1120, or 1122 has a value greater than seven. Any of a variety
of menus, indicators, widgets, or other devices may be used to
establish this proposed alert 330. In some examples, a thresh-
old mdicator (not shown) similar to the threshold indicator
840 may be used, but may take the form of a vertical, rather
than horizontal, line. A wide variety of threshold indicators
may be used to facilitate entry of a proposed alert 330 on a
variety of data visualization types.

This may be shown 1n a current alert section 1160. A trigger
indicator 1170 may display the historical trigger data 370 by
showing that this proposed alert 330 would have been trig-
gered six times within the past ninety days. As in previous
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embodiments, the trigger indicator 1170 may be updated 1n
real-time as the proposed alert 330 1s adjusted.

Referring to FIG. 12, a screenshot 1200 depicts entry of a
proposed alert 330 via indication on the data visualization
8035, and provision of historical trigger data 370, according to
the embodiment. The data visualization 805 may be the same
as 1n FIG. 8. However, 1n the screenshot 1200, a threshold
indicator 1240 may function 1n a manner similar to that of the
threshold indicator 840 of FIG. 8, but may extend horizon-
tally across the entire data visualization 805. This may facili-
tate entry of a proposed alert 330 that will be triggered in the
event that any of the first bar 810, the second bar 820, and the
third bar 830 exceeds the threshold value at which the thresh-
old indicator 1240 1s positioned (1.e., twenty).

Thus, the current alert section 860 may i1ndicate that pro-
posed alert 330 will provide notification when any series 1s
higher than twenty. The trigger indicator 870 may indicate
that this proposed alert 330 would have been triggered six
times within the last thirty days. The threshold indicator 1240
may be moved horizontally to update the trigger indicator 870
in real-time, as 1n previous embodiments. However, in the
embodiment of FIG. 12, the threshold indicator 1240 may not
be moved horizontally. Various menus, widgets, or other tools
may be used to select the type of threshold indicator to be
used, facilitating the entry of different proposed alert types on
any given data visualization.

As mentioned previously, the aggregated operational data
sets 350 may help to expedite provision of the historical
trigger data 370, thereby enabling the user 100 to see the
clfects of adjustment of a proposed alert 330, substantially 1n
real-time. One exemplary aggregated operational data set 350
will be shown and described in connection with FIG. 13.

Referring to FIG. 13, atable illustrates a portion 1300 of an
aggregated operational data set, according to one embodi-
ment. The portion 1300 of an aggregated operational data set
350 may have multiple columns, each of which contains a
different data field. As shown, the portion 1300 may include
order dates 1310, customer segments 1320, and sales 1330.
The customer segment 1320 and the sales 1330 may be
indexed according to the order date 1310. This may facilitate
rapid lookup of date-based information 1n order to expedite
provision ol the historical trigger data 370, as described
above.

As also described previously, multiple aggregated opera-
tional data sets 350 may optionally be used. Thus, for
example, 1n addition to the aggregated operational data set
350 shown in FIG. 13, the operational data 112 may include
other aggregated operatlonal data sets 350, which may index
other data (for example, salesperson, 1tems purchased, pay-
ment terms, and the like). Such other data may advanta-
geously also be indexed according to the order date 1310.
However, this 1s only one exemplary aggregation scheme;
according to alternative embodiments, other aggregation
schema may be used.

One skilled 1in the art will recognize that the examples
depicted and described herein are merely 1llustrative, and that
other arrangements of user interface elements can be used. In
addition, some of the depicted elements can be omitted or
changed, and additional elements depicted, without departing
from the essential characteristics.

The present system and method have been described 1n
particular detail with respect to possible embodiments. Those
of skill 1n the art will appreciate that the system and method
may be practiced in other embodiments. First, the particular
naming of the components, capitalization of terms, the
attributes, data structures, or any other programming or struc-
tural aspect 1s not mandatory or significant, and the mecha-
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nisms and/or features may have different names, formats, or
protocols. Further, the system may be implemented via a
combination of hardware and software, or entirely 1n hard-
ware elements, or entirely 1n software elements. Also, the
particular division of functionality between the various sys-
tem components described herein 1s merely exemplary, and
not mandatory; functions performed by a single system com-
ponent may instead be performed by multiple components,
and functions performed by multiple components may
instead be performed by a single component.

Reference 1n the specification to “one embodiment™ or to
“an embodiment” means that a particular feature, structure, or
characteristic described 1n connection with the embodiments
1s included 1n at least one embodiment. The appearances of
the phrases “in one embodiment™ or “in at least one embodi-
ment” 1n various places 1n the specification are not necessarily
all referring to the same embodiment.

Various embodiments may include any number of systems
and/or methods for performing the above-described tech-
niques, either singly or in any combination. Another embodi-
ment mcludes a computer program product comprising a
non-transitory computer-readable storage medium and com-
puter program code, encoded on the medium, for causing a
processor 1n a computing device or other electronic device to
perform the above-described techniques.

Some portions of the above are presented 1n terms of algo-
rithms and symbolic representations of operations on data
bits within a memory of a computing device. These algorith-
mic descriptions and representations are the means used by
those skilled in the data processing arts to most effectively
convey the substance of their work to others skilled 1n the art.
An algorithm 1s here, and generally, conceived to be a seli-
consistent sequence of steps (instructions) leading to a
desired result. The steps are those requiring physical manipu-
lations of physical quantities. Usually, though notnecessarily,
these quantities take the form of electrical, magnetic or opti-
cal signals capable of being stored, transierred, combined,
compared and otherwise manipulated. It 1s convenient at
times, principally for reasons of common usage, to refer to
these signals as bits, values, elements, symbols, characters,
terms, numbers, or the like. Furthermore, 1t 1s also convenient
at times, to refer to certain arrangements of steps requiring
physical manipulations of physical quantities as modules or
code devices, without loss of generality.

It should be borne in mind, however, that all of these and
similar terms are to be associated with the appropriate physi-
cal quantities and are merely convenient labels applied to
these quantities. Unless specifically stated otherwise as
apparent from the following discussion, 1t 1s appreciated that
throughout the description, discussions utilizing terms such
as “processing” or “computing”’ or “calculating” or “display-
ing” or “determining” or the like, refer to the action and
processes of a computer system, or similar electronic com-
puting module and/or device, that manipulates and trans-
forms data represented as physical (electronic) quantities
within the computer system memories or registers or other
such information storage, transmission or display devices.

Certain aspects include process steps and instructions
described herein in the form of an algorithm. It should be
noted that the process steps and mstructions can be embodied
in software, firmware and/or hardware, and when embodied
in soltware, can be downloaded to reside on and be operated
from different platforms used by a variety of operating sys-
tems.

The present document also relates to an apparatus for per-
forming the operations herein. This apparatus may be spe-
cially constructed for the required purposes, or 1t may com-
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prise a general-purpose computing device selectively
activated or reconfigured by a computer program stored in the
computing device. Such a computer program may be stored in
a computer readable storage medium, such as, but 1s not
limited to, any type of disk including floppy disks, optical
disks, CD-ROMs, DVD-ROMSs, magnetic-optical disks,
read-only memories (ROMs), random access memories
(RAMs), EPROMs, EEPROMSs, flash memory, solid state
drives, magnetic or optical cards, application specific inte-
grated circuits (ASICs), or any type of media suitable for
storing electronic 1nstructions, and each coupled to a com-
puter system bus. Further, the computing devices referred to
herein may include a single processor or may be architectures
employing multiple processor designs for increased comput-
ing capability.

The algorithms and displays presented herein are not inher-
ently related to any particular computing device, virtualized
system, or other apparatus. Various general-purpose systems
may also be used with programs in accordance with the teach-
ings herein, or 1t may prove convenient to construct more
specialized apparatus to perform the required method steps.
The required structure for a variety of these systems will be
apparent from the description provided herein. In addition,
the system and method are not described with reference to any
particular programming language. It will be appreciated that
a variety of programming languages may be used to imple-
ment the teachings described herein, and any references
above to specific languages are provided for disclosure of
enablement and best mode.

Accordingly, various embodiments include software, hard-
ware, and/or other elements for controlling a computer sys-
tem, computing device, or other electronic device, or any
combination or plurality thereof. Such an electronic device
can include, for example, a processor, an mnput device (such as
a keyboard, mouse, touchpad, track pad, joystick, trackball,
microphone, and/or any combination thereof), an output
device (such as a screen, speaker, and/or the like), memory,
long-term storage (such as magnetic storage, optical storage,
and/or the like), and/or network connectivity, according to
techniques that are well known 1n the art. Such an electronic
device may be portable or nonportable. Examples of elec-
tronic devices that may be used for implementing the
described system and method 1nclude: a mobile phone, per-
sonal digital assistant, smartphone, kiosk, server computer,
enterprise computing device, desktop computer, laptop com-
puter, tablet computer, consumer electronic device, or the
like. An electronic device may use any operating system such
as, for example and without limitation: Linux; Microsoit
Windows, available from Microsoit Corporation of Red-
mond, Wash.; Mac OS X, available from Apple Inc. of Cuper-
tino, Calif.; 108, available from Apple Inc. of Cupertino,
Calif.; Android, available from Google, Inc. of Mountain
View, Calil.; and/or any other operating system that i1s
adapted for use on the device.

While a limited number of embodiments have been
described herein, those skilled in the art, having benefit of the
above description, will appreciate that other embodiments
may be devised. In addition, i1t should be noted that the lan-
guage used 1n the specification has been principally selected
for readability and instructional purposes, and may not have
been selected to delineate or circumscribe the subject matter.
Accordingly, the disclosure 1s intended to be illustrative, but
not limiting, of scope.

What 1s claimed 1s:
1. A method for setting an alert pertinent to operation of an
enterprise, the method comprising:
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at a processor, recerving a proposed alert comprising a

trigger condition;
at the processor, comparing the trigger condition with a
database of operational data related to operation of the
enterprise over a period of time to obtain historical trig-
ger data indicative of how the proposed alert would have
functioned if applied to the operational data for the
period of time;
at an output device, providing the historical trigger data to
a user;

at an mput device, receiving user mput; and

at the processor, responsive to receipt of the user input,
setting an alert that specifies that, when the operational
data satisty the trigger condition, user notification of
satistfaction of the trigger condition 1s provided.

2. The method of claim 1, wherein the trigger condition
comprises a metric, stored on a periodic basis 1n the opera-
tional data, a threshold value, and an operator selected from
the group consisting of the metric being greater than the
threshold, the metric being less than the threshold, and the
metric being equal to the threshold.

3. The method of claim 2, wherein recerving the proposed
alert comprises recerving the threshold by recerving text from
the user via the mput device.

4. The method of claim 2, wherein the output device com-
prises a display screen, the method further comprising dis-
playing a data visualization of at least a portion of the opera-
tional data on the display screen, wheremn receiving the
proposed alert comprises receiving the threshold by recerving,
user indication of a portion of the data visualization corre-
sponding to the threshold via the mput device.

5. The method of claim 1, wherein the output device com-
prises a display screen, wherein providing the historical trig-
ger data to the user comprises indicating to the user, via text
displayed on the display screen, a number of times the trigger
condition was met within the period of time.

6. The method of claim 1, wherein the output device com-
prises a display screen, wherein providing the historical trig-
ger data to the user comprises indicating to the user, via a data
visualization displayed on the display screen, a number of
times the trigger condition was met within the period of time.

7. The method of claim 1, wherein recerving the user input
comprises receving a user selection to set the proposed alert
as the alert.

8. The method of claim 1, further comprising, prior to
receiving the proposed alert:

at the processor, recerving a previous proposed alert com-

prising a previous trigger condition comprising a previ-
ous threshold;

at the processor, comparing the previous trigger condition

with the database of operational data to obtain previous
historical trigger data indicative of how the previous
proposed alert would have functioned 1t applied to the
operational data for the period of time;

at the output device, providing the previous historical data

to the user; and

at the 1nput device, recerving, from the user, a threshold

different from the previous threshold;

wherein the trigger condition comprises the threshold.

9. The method of claim 1, further comprising;

at the processor, detecting that the operational data satisty

the trigger condition; and
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10. The method of claim 1, wherein recerving the proposed
alert comprises receiving the proposed alert from a first user,
the method further comprising;:

at the processor, comparing the proposed alert with a pre-

vious alert previously set by a second user different from
the first user:

at the processor, responsive to comparison of the proposed

alert with the previous alert, detecting that the proposed
alert 1s similar to the previous alert; and

at the output device, responsive to detection that the pro-

posed alert 1s similar to the previous alert, providing a
user-selectable option to follow the previous alert.

11. The method of claim 1, further comprising, prior to
receiving the proposed alert:

at the processor, aggregating the operational data from the

database of operational data to generate one or more
aggregated operational data sets; and
at a data store, storing the one or more aggregated opera-
tional data sets 1n the database of operational data;

wherein comparing the trigger condition with the database
of operational data comprises comparing the trigger
condition with the one or more aggregated operational
data sets.

12. The method of claim 11, wherein aggregating the
operational data from the database of operational data to
generate the one or more aggregated operational data sets
COmMprises:

aggoregating the operational data from the database of

operational data to generate a first version of a first
aggregated operational data set;

at a data store, storing the first version of the first aggre-

gated operational data set;

alter generation of the first version of the first aggregated

operational data set and after updating of the operational
data to store updated operational data 1n the database of
operational data, aggregating the updated operational
data from the database of operational data to generate a
second version of the first operational data set; and

at the data store, storing the second version of the first

agoregated operational data set without deleting the first
version of the first aggregated data set.

13. The method of claim 12, further comprising;:

at the processor, comparing the first version of the first

operational data set with the second version of the first
operational data set to obtain trending data indicative of
how the operational data changed; and

at the output device, providing the trending data to the user.

14. The method of claim 1, further comprising, prior to
receiving the proposed alert:

at the processor, comparing the operational data from the

database of operational data to generate one or more data
differentials; and

at a data store, storing the one or more data differentials 1n

the database of operational data;

wherein comparing the trigger condition with the database

ol operational data comprises comparing the trigger
condition with the one or more data differentials.

15. A computer program product for setting an alert perti-
nent to operation ol an enterprise, the computer program
product comprising:

a non-transitory storage medium; and

computer program code, encoded on the medium, config-

ured to cause at least one processor to perform the steps
of:

receving a proposed alert comprising a trigger condition;

comparing the trigger condition with a database of opera-

tional data related to operation of the enterprise over a
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period of time to obtain historical trigger data indicative
of how the proposed alert would have functioned 1f
applied to the operational data for the period of time;

causing an output device to provide the historical trigger
data to a user;

causing an input device to recerve user input; and

responsive 1o receipt of the user input, setting an alert that

specifies that, when the operational data satisiy the trig-
ger condition, user notification of satisfaction of the
trigger condition 1s provided.

16. The computer program product of claim 15, wherein
the trigger condition comprises a metric, stored on a periodic
basis in the operational data, a threshold value, and an opera-
tor selected from the group consisting of the metric being
greater than the threshold, the metric being less than the
threshold, and the metric being equal to the threshold;

and wherein the computer program code configured to

cause the at least one processor to recerve the proposed
alert comprises computer program code configured to
cause the at least one processor to cause the mput device
to receive the threshold by receiving text from the user.
17. The computer program product of claim 15, wherein:
the trigger condition comprises a metric, stored on a peri-
odic basis 1n the operational data, a threshold value, and
an operator selected from the group consisting of the
metric being greater than the threshold, the metric being
less than the threshold, and the metric being equal to the
threshold;
the output device comprises a display screen;
the computer program code 1s further configured to cause
the at least one processor to cause the display screen to
display a data visualization of at least a portion of the
operational data; and
the computer program code configured to cause the at least
one processor to receive the proposed alert comprises
computer program code configured to cause the at least
one processor to receive the threshold by causing the
input device to recerve user indication of a portion of the
data visualization corresponding to the threshold.
18. The computer program product of claim 15, wherein
the output device comprises a display screen;
and wherein the computer program code configured to
cause the at least one processor to provide the historical
trigger data to the user comprises computer program
code configured to cause the at least one processor to
perform at least one step from the group consisting of:

causing the display screen to display text that indicates how
many times the trigger condition was met within the
period of time; and

causing the display screen to display a data visualization

that indicates how many times the trigger condition was
met within the period of time.
19. The computer program product of claim 15, wherein
the computer program code 1s further configured to cause the
at least one processor, prior to receiving the proposed alert, to
perform the steps of:
receiving a previous proposed alert comprising a previous
trigger condition comprising a previous threshold;

comparing the previous trigger condition with the database
of operational data to obtain previous historical trigger
data indicative of how the previous proposed alert would
have functioned 1f applied to the operational data for the
period of time;

causing the output device to provide the previous historical

data to the user; and

causing the input device to receive, from the user, a thresh-

old different from the previous threshold;
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wherein the trigger condition comprises the threshold.

20. The computer program product of claim 15, wherein
the computer program code 1s further configured to cause the
at least one processor to perform the steps of:

detecting that the operational data satisiy the trigger con-

dition; and

responsive to detection of satisfaction of the trigger condi-

tion, 1mtiating transmission of the user notification of
satisfaction of the trigger condition.

21. The computer program product of claim 15, wherein
the computer program code 1s further configured to cause the
at least one processor to recerve the proposed alert by causing
the at least one processor to receive the proposed alert from a
first user;

and wherein the computer program code 1s further config-

ured to cause the at least one processor to perform the
steps of:
comparing the proposed alert with a previous alert previ-
ously set by a second user different from the first user;

responsive to comparison ol the proposed alert with the
previous alert, detecting that the proposed alert1s similar
to the previous alert; and

responsive to detection that the proposed alert 1s similar to

the previous alert, causing the output device to provide a
user-selectable option to follow the previous alert.

22. The computer program product of claim 15, wherein
the computer program code 1s further configured to cause the
at least one processor, prior to receiving the proposed alert, to
perform the steps of:

aggregating the operational data from the database of

operational data to generate one or more aggregated
operational data sets; and
causing a data store to store the one or more aggregated
operational data sets in the database of operational data;

wherein the computer program code configured to cause
the at least one processor to compare the trigger condi-
tion with the database of operational data comprises
computer program code configured to cause the at least
one processor to compare the trigger condition with the
one or more aggregated operational data sets;
and wherein the computer program code configured to
cause the at least one processor to aggregate the opera-
tional data from the database of operational data to gen-
erate the one or more aggregated operational data sets
comprises computer program code configured to cause
the at least one processor to perform the steps of:

aggregating the operational data from the database of
operational data to generate a first version of a {first
aggregated operational data set;

causing the data store to store the first version of the first

aggregated operational data set;
alter generation of the first version of the first aggregated
operational data set and after updating of the operational
data to store updated operational data in the database of
operational data, aggregating the updated operational
data from the database of operational data to generate a
second version of the first operational data set; and

causing the data store to store the second version of the first
aggregated operational data set without deleting the first
version of the first aggregated data set;

and wherein the computer program code 1s further config-

ured to cause the at least one processor to perform the
steps of:

comparing the first version of the first operational data set

with the second version of the first operational data set to
obtain trending data indicative of how the operational
data changed; and
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causing the output device to provide the trending data to the

user.

23. A system for setting an alert pertinent to operation of an
enterprise, the system comprising:

a processor, configured to:

receive a proposed alert comprising a trigger condition;
and

compare the trigger condition with a database of opera-
tional data related to operation of the enterprise over a
period of time to obtain historical trigger data indica-
tive ol how the proposed alert would have functioned
1f applied to the operational data for the period of
time;

an output device, communicatively coupled to the proces-

sor, configured to:
provide the historical trigger data to a user; and
an input device, communicatively coupled to the processor,
coniigured to:
receive user mput;

and wherein the processor 1s further configured, responsive

to receipt of the user mput, to set an alert that specifies
that, when the operational data satisiy the trigger condi-
tion, user notification of satistaction of the trigger con-
dition 1s provided.

24. The system of claim 23, wherein the trigger condition
comprises a metric, stored on a periodic basis in the opera-
tional data, a threshold value, and an operator selected from
the group consisting of the metric being greater than the
threshold, the metric being less than the threshold, and the
metric being equal to the threshold;

and wherein the input device 1s further configured to

receive the proposed alert by recerving the threshold by
receiving text from the user.

25. The system of claim 23, wherein:

the trigger condition comprises a metric, stored on a peri-

odic basis 1n the operational data, a threshold value, and
an operator selected from the group consisting of the
metric being greater than the threshold, the metric being
less than the threshold, and the metric being equal to the
threshold;

the output device comprises a display screen configured to

displaying a data visualization of at least a portion of the
operational data on the display screen; and

the mput device 1s further configured to receive the pro-

posed alert by recerving the threshold by receiving user
indication of a portion of the data visualization corre-
sponding to the threshold.

26. The system of claim 23, wherein:
the output device comprises a display screen; and
the output device 1s further configured to provide the his-

torical trigger data to the user by displaying, on the

display screen, a selection from the group consisting of:

text that indicates, to the user, how many times the
trigger condition was met within the period of time;
and

a data visualization that indicates, to the user, how many

times the trigger condition was met within the period
of time.
27. The system of claim 23, wherein the processor 1s fur-
ther configured, prior to recerving the proposed alert, to:
receive a previous proposed alert comprising a previous
trigger condition comprising a previous threshold; and

compare the previous trigger condition with the database of
operational data to obtain previous historical trigger data
indicative of how the previous proposed alert would
have functioned 1f applied to the operational data for the
period of time;
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and wherein:
the output device 1s further configured to provide the pre-
vious historical data to the user:;
the input device 1s further configured to receive, from the
user, a threshold different from the previous threshold;
and the trigger condition comprises the threshold.
28. The system of claim 23, wherein the processor 1s fur-
ther configured to:
detect that the operational data satisiy the trigger condi-
tion; and
responsive to detection of satisfaction of the trigger condi-
tion, 1nitiate transmission of the user notification of sat-
1sfaction of the trigger condition.
29. The system of claim 23, wherein the processor 1s fur-
ther configured to:
receive the proposed alert by receiving the proposed alert
from a first user:
compare the proposed alert with a previous alert previously
set by a second user different from the first user; and
responsive to comparison ol the proposed alert with the
previous alert, detecting that the proposed alert1s similar
to the previous alert;
and wherein the output device 1s further configured,
responsive to detection that the proposed alert 1s similar
to the previous alert, to provide a user-selectable option
to follow the previous alert.
30. The system of claim 23, wherein the processor 1s fur-
ther configured, prior to recerving the proposed alert, to:
aggregate the operational data from the database of opera-
tional data to generate one or more aggregated opera-
tional data sets;
and wherein:
the system further comprises a data store configured to
store the one or more aggregated operational data sets in
the database of operational data;
the processor 1s further configured to compare the trigger
condition with the database of operational data by com-
paring the trigger condition with the one or more aggre-
gated operational data sets;
the processor 1s further configured to aggregate the opera-
tional data from the database of operational data to gen-
erate the one or more aggregated operational data sets by
aggregating the operational data from the database of
operational data to generate a first version of a {first
aggregated operational data set;
the data store 1s further configured to store the first version
of the first aggregated operational data set;
the processor 1s further configured to aggregate the opera-
tional data from the database of operational data to gen-
crate the one or more aggregated operational data sets
by, after generation of the first version of the first aggre-
gated operational data set and after updating of the
operational data to store updated operational data in the
database of operational data, aggregating the updated
operational data from the database of operational data to
generate a second version of the first operational data
set;
the data store 1s further configured to store the second
version of the first aggregated operational data set with-
out deleting the first version of the first aggregated data
set;
the processor 1s further configured to compare the first
version of the first operational data set with the second
version of the first operational data set to obtain trending,
data indicative of how the operational data changed;
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and the output device 1s further configured to provide the
trending data to the user.
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